served to produce three new substances related to the e/?/dithiadiketopiperazines such as gliotoxin1}, sporidesmin2), and aranotin3>4). The following structures were determined for these metabolites: 2-benzyl-1, 4-dimethyl-5-hydroxymethyl-2, 5-e/?/-dithia-3
, 6-diketopiperazine ( I ), 2-benzyl-l, 4-dimethyl-5-hydroxymethyl-2, 5-£/?/trithia-3, 6-diketopiperazine (II) , and the bisdethiadi(methylthio) analogue of I (HI).
These structures are of particular interest because they represent the benzyldiketopiperazine suggested by Neuss, et al., 19685) The discovery of these three metabolites, notwithstanding the obvious limitations of such a statement, lends somesupport to the proposed biosynthetic scheme and at least shows that synthesis of the dithiadiketopiperazine moiety can preceed oxidation of the phenyl group and formation of the pyrrolidine ring.
The structures of these metabolites were deduced from proton magnetic resonance (pmr) and mass spectral data and from the chemical correlation between these metabolities and appropriately selected reference compounds. In the pmr spectrum of I (Fig. 1 ) the signal at t 2.70 represents five aromatic protons. Singlet resonances at z 6.80 and 7.04 arise from the 4-N and 1-N-CH8 groups. Resonances arising from * In spite of considerable effort generously afforded by the Centraalbureau voor Schimmelcultures, Baarn, the Netherlands, NRRL3888 remained sterile, therefore making it impossible to identify the fungus. the two methylene groups and observed as a singlet at r5.65 for the -CH2OHgroup and an AB quartet with doublets at r 5.90 and 6.39 (JAB =16Hz), attributable to the benzylic-CH2, are similar to those reported for dehydrogliotoxin8'9).
The additional singlet observed in this region at r 6.52 is caused by residual solvent methanol. The OHresonance was not observed.
The singlets produced by the N-CH3 protons shifted to 6.9 and 6.93 ppm in the pmr spectrum of II, while III produced additional signals at 7.7 (s, S-CH3) and 7.85 (s, S-CH3). The mass spectra of substances I, II, and III exhibited relatively simple fragmentation. I produced a weak molecular ion m/e 324 (C14H16N2O3S2) and a strong fragment ion at mje 260 (m-S2)+, while II produced weak ions at rn/e 356, 324, and 292 which were interpreted to represent a stepwise desulfurization of a homologue of I. The bisdethiadi (methylthio) analogue, III, produced a weak molecular ion, m/e 354 (C16H22N2O3S2), and strong fragment ions at m/e 307 (C18H19N2O3S) and m/e 260 (CUH16N2O3). The mass spectra of I, II, and III each exhibited fragment ions at m/e 242 (C14H14N2O2), 231 (C13H15N2O2), and 91 (trophylium ion). Versus a series of dermatophytes, as shown in Table 1 , compounds I and II are relatively potent antifungal antibiotics whosespectra and potency are very similar to that of gliotoxin. 
